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AMENDMENTS 

In the Specification : 

For the convenience of the Examiner, a substitute specification is provided 
under 37 C.F.R. 1.125. A marked up version based on the English translation is also 
provided according to 37 C.F.R. 1.125, 

hi The Claims : 

The following is the clean version of all pending claims of the present 
application under 37 C.F.R. 1.121(c)(3) and preprinted here for the convenience of the 
Examiner. Please substitute the following for claims 1-8. 

1 . (Amended) A method of joint data transmission of 
digital source data and control data between data 
sources and data sinks that are subscribers of a uni- 
directionally operated communication network having a 
ring configuration^ said method comprising the steps 
of : 

(a) transmitting, in a continuous data stream, the 
source data and the control data in a format which 
prescribes a clocked sequence of individual bit groups 
of the same bit width, the format having reserved 
predetermined bit positions; 
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(b) sampling data by the subscribers with a first 
sampling frequency, the communication network samples 
data with a second sampling frequency, the second 
sampling frequency being an integral multiple of the 
first sampling frequency; 

(c) assigning, within each bit group, at least one 
contiguous region having a predetermined number of 
reserved bit positions for source data, the contiguous 
region (s) being assigned to a subscriber address; and 

(d) assigning, within at least one contiguous 
region of a bit group, a significant bit position; 
wherein one of the subscribers is set to a first logic 
level and all the other subscribers are set to an 
opposed, second logic level. 

2 . (Amended) The method according to claim 1 , wherein 

the first sampling frequency and the second sampling 
frequency are synchronized to a clock-pulse signal. 

3 . (Amended) The method according to claim 1, wherein 

for at least one subscriber, the second sampling 
frequency has any desired phase shift with respect to 
the first sampling frequency. 
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4 . (Amended) The method according to claim 1, wherein 

the multiple of the first sampling frequency 
corresponds exactly to the number of subscribers of 
the communication network. 

5. (Amended) The method according to claim 1, wherein 

the number of subscribers of the communication network 
is an integral multiple of the multiple of the first 
sampling frequency. 

6 . (Amended) The method according to claim 1, wherein 

the significant bit position within the contiguous 
region is the least-significant bit position (LSB) for 
source data . 

7. (Amended) The method according to claim 1, wherein 

at least some of the subscribers of the communication 
network are designed as microphone units ^ with the 
corresponding analog audio signals being sampled from 
the assigned microphone units and fed to the 
communication network in the form of digital signals. 
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8 . (Amended) The method according to claim 1, wherein 
the communication network is designed as a MOST 
network . 

The following are the marked up version of the claims indicating precisely 
where the amendments were made: 

1. (Amended) A mtMlethod of joint data transmission of 
digital source data and control data between data 
sources and data sinks that are subscribers [(10, 11, 
12, 13)] of a uni-directionally operated communication 
network [(1)] having a ring configuration, said method 
comprising the steps of; 

(a) transmitting, in a continuous data stream, [in 
which] the source data and the control data [are 
transmitted] in a format , which prescribes a clocked 
sequence of individual bit groups [(2)] of the same 
bit width, [which are transmitted in a continuous data 
stream, ] the format having reserved predetermined [in 
each case specific] bit positions [predetermined by 
the format are reserved, ] ; 
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(b) sampling data by [in which] the subscribers 
[(10, 11, 12, 13) sample data in each case] with a 
first sampling frequency, the communication network 
samples data with a second sampling frequency, the 
second sampling frequency being [which is] an integral 
multiple of the first sampling frequency; 

(c) assigning, [in which,] within each bit group 
[(2)1, at least one contiguous region [(23) with a] 
having a predetermined number of reserved bit 
positions [can be reserved] for source data, the 
contiguous region (s) [are] being assigned to a 
subscriber address [, ] ; and 

(d) assigning, within [in which] at least one 
contiguous region [(23)] of a bit group [(2) is in 
each case assigned] , a significant bit position 

[{23a), ]£ 

wherein [which in the case of] one of the subscribers 
[(10, 11, 12, 13)] is set to a first logic level ("1") 
and all the other subscribers are set to an opposed, 
second logic level [("0")]. 

2 . (Amended) The m [M] ethod according to [one of the 
proceeding claims, characterized in that,] claim 1, 
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wherein the first sampling frequency and the second 
sampling frequency are synchronized to a clock-pulse 
signal . 

3 . (Amended) The la [M] ethod according to [one of the 

proceeding claims, characterized in that/] claim 1, 
wherein for at least one subscriber [(10, 11, 12, 

13)], the second sampling frequency has any desired 
phase shift with respect to the first sampling 
frequency. 

4 . (Amended) The m [M] ethod according to [one of the 

proceeding claims, characterized in that,] claim 1, 
wherein the multiple of the first sampling frequency 
corresponds exactly to the number of subscribers [(10, 
11, 12, 13)] of the communication network [(1)]. 

5. (Amended) The m [M] ethod according to [one of the 

proceeding claims, characterized in that,] claim 1, 
wherein the number of subscribers [(10, 11, 12, 13)] 

of the communication network is an integral multiple 
of the multiple of the first sampling frequency, 
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6. (Amended) The m [M]ethod according to [one of the 

proceeding claims, characterized in that,] claim 1, 
wherein the significant bit position within the 
contiguous region is the least-significant bit 
position (LSB) for source data. 

7. (Amended) The m Method according to [one of the 

proceeding claims, characterized in that,] claim 1, 
wherein at least some of the subscribers [(10, 11, 12, 
13)] of the communication network [(1)] are designed 
as microphone units, with the corresponding analog 
audio signals being sampled from the assigned 
microphone units and fed to the communication network 
[(1)] in the form of digital signals. 

8. (Amended) The m [M] ethod according to [one of the 

proceeding claims, characterized in that,] claim 1, 
wherein the communication network [(1)] is designed 
as a MOST network 
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REMARKS 

Claims 1-8 are pending in the present application. 

The specification and claims have been amended only to bring them into proper 
form in a good faith effort to advance the prosecution on the merits. Applicants reserve the 
right to take up subsequently the prosecution of the claims as originally filed in this or 
appropriate continuation, continuation-in-part, or divisional applications. 

Applicants respectfully request that the amendments above be entered and submit 
that these amendments will put the claims in condition for allowance. Antecedent basis for 
the amendments can be found throughout the specifications. No new matter has been 
entered. 
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SUMMARY 

Applicants respectfully request that the amendments set forth hereinabove be entered before 
substantive examination of the above-referenced application and request consideration in light of 
the amendments and remarks contained herein. 

Should the Examiner have any questions, comments or suggestions in furtherance of the 
prosecution of this application, the Examiner is invited to contact the attorney of record by 
telephone or by facsimile. 



Respectfully submitted, 




Ronald L. Chichester 
Registration No. 36,765 
BAKER BOTTS L.L.P. 
One Shell Plaza 
910 Louisiana 
Houston, Texas 77002-4995 
Telephone: (713)229-1341 
Facsimile: (713)229-7741 
Date: March 9, 2001 ATTORNEY FOR APPLICANTS 
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METHOD OF DATA TRANSMISSION IN A COMMUNICATION 



Field of the Invention : 

[0001] The present invention is a method of data 
transmission in a communication network with a ring 
configuration. More specifically, the invention relates 
10 to a method of joint data transmission of digital source 
data and control data between data sources and data sinks, 
which are subscribers of a uni -direct ionally operated 
communication network having a ring configuration. 

15 Background of the Invention : 

[0002] Methods of this type are used everywhere today 
where electronic and electrical devices of various types 
that are intended to exchange information with one another 
for the purpose of data communication are connected to one 

20 another, in a sometimes complicated way, by means of data 
lines and control lines. For instance, in the audio 
sector for example, the data communication between data 
sources networked with one another on the one hand - for 
example CD players, radio receivers, cassette recorders, 

2 5 microphones - and the data sinks connected to them on the 

other hand - for example amplifier-loudspeaker 

combinations - can be controlled by a method described 
HOU02: 784921. 3 
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[0003] The network subscribers of various types of such a 
communication network are connected to one another by data 
5 lines in such a way that the data stream passes each of 
the subscribers of the communication network one after the 
other. This produces a communication network with a ring 
configuration, with particular advantages in particular 
for mobile applications, for example when used in a motor 
10 vehicle, or when used in the household, for example a 
multimedia network. The data transmission typical for the 
method stated above permits a simple connection of data 
sources and data sinks, which typically send and receive 
data continuously. The data transmission usually takes 



15 place synchronously with respect to a clock-pulse signal, 
since the quality requirements today, for example in the 
automotive sector, can generally only be met with 
acceptable expenditure by synchronous data transmission. 

20 [0004] In the case of many communication networks, the 

network subscribers have the same sampling frequency and 

the same data width as the communication network. In the 
case of data transmission, a subscriber acting as a data 

source provides sampled data and transmits them in the 

25 form of a bit group to a corresponding data field of the 
HOU02 :784921.3 
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communication network. An addressed network subscriber 
can subsequently read out this bit group that has just 
been sent via the communication network. 



[0005] However, many communication networks having a ring 
configuration are increasingly expected to meet the 
requirement that their sampling frequency is very much 
greater than the respective sampling frequency of the 
network subscribers. Such a communication network is that 
known as the MOST network (Media Oriented Synchronous 
Transceiver Network) , which is used in particular in the 
automotive sector and typically has an integral multiple 
of the sampling frequency of the connected subscribers. 
Here, in each case a network subscriber with a low 
sampling frequency transmits data to the MOST network. 
Since the sampling rate of the subscriber is a fraction of 
the sampling rate of the network, after the data 
transmission of a data burst of the sending network 
subscriber, the communication network is not fully 
utilized for the remaining duration of a time interval 
that the sending subscriber requires. During this time, 
however, the communication network is blocked for the 
other network subscribers, as a result of which 
utilization capacity of the communication network is given 
away. The utilization of the communication network is in 
HOU02: 784921. 3 
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this case only at most a corresponding fraction of its 
maximum data transmission capacity. 

Summary of the Invention : 
5 [0 0 06] The present invention is therefore based on the 
object of providing a method of joint data transmission of 
digital source data and control data between data sources 
and data sinks that are subscribers of a uni-directionally 
operated communication network having a ring configuration 
10 which allows more efficient utilization of the data 
transmission capacity. 

[0007] According to this invention, this object is 
achieved by a method of data transmission with the 
15 features of patent claim 1, that is to say by a method of 
the generic type: 

in which source data and control data are 
transmitted in a format which prescribes a clocked 
sequence of individual bit groups of the same bit 
20 width which are transmitted in a continuous data 

stream, in each case specific bit positions 
predetermined by the format are reserved; 

in which the subscribers sample data in each case 
with a first sampling frequency and the communication 
25 network samples data with a second sampling 

HOU02 : 784921. 3 
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frequency, which is an integral multiple of the first 
sampling frequency; 

in which, within each bit group, at least one 
contiguous region with a predetermined number of bit 
5 positions can be reserved for source data and the 

contiguous region (s) in each case have a beginning 
and a defined length and are in each case assigned to 
a subscriber address; and 

in which at least one contiguous region within a 
10 bit group is in each case assigned a significant bit 

position, which in the case of one of the subscribers 
is set to a first logic level and in the case of all 
the other subscribers is set to an opposed, second 
logic level. 

15 

[0008] With the present invention it is possible to bring 
about a higher efficiency in the data transmission by 
making it possible to ensure that theoretically all the 
subscribers connected to the communication network can 
20 transmit data via the communication network 
simultaneously. In this case, the communication network 
can be utilized very effectively. 

[0009] The present invention is suitable in particular 
25 for a communication network in which the sampling 
HOU02 : 784921. 3 
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frequency of the connected subscribers is synchronized 
with the sampling frequency of the network. It would of 
course also be conceivable for these sampling frequencies 
not be synchronized with one another, but for the second 
5 sampling frequency to have any desired phase shift with 
respect to the first sampling frequency. This arbitrary 
phase shift, which may be, for example, 10% of the period 
of oscillation of the second sampling frequency, ensures 
greater flexibility in the data transmission. In this 
10 case, however, the subscriber receiving the data, for 
example a transceiver, should comprise means for data 
buffering. 

[0010] The description, which follows, of the method 
15 according to the invention was described on the basis of a 
specially designed communication network, to be specific a 
MOST network with four or eight connected subscribers, 
which in each case have a sampling frequency four times 
lower than the sampling frequency of the communication 
20 network. Advantagepusly, any desired number of the 
subscribers mentioned above may also be connected to the 
communication network. In addition, the sampling 

frequency of the communication network may advantageously 
also have any desired multiple of the sampling frequency 
25 of the connected subscribers. 
HOU02: 784921. 3 
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[0011] In an advantageous embodiment, a significant bit 
is provided, defining a significant subscriber of the 
communication network, whereby all the other subscribers 
5 are likewise uniquely determined on account of the ring- 
like configuration of the communication network. This 
significant bit is formed in the present exemplary 

p embodiment as an LSB-Bit, but may also be formed as any 

HI other desired bit position. 

W 10 

M [0012] The communication network is suitable particularly 

^= advantageously for the data transmission of audio signals, 

Ul since in particular the efficient utilization of the 

^Xl communication network is to be preferred at the expense of 

15 a single bit position. The loss of this single bit 
position can be tolerated in particular in the case of 
audio signals, since here there is only a slight loss in 
the quality of the data read out. 

20 [0013] The method according to the invention is suitable 
particularly advantageously in a communication network 
designed as a MOST network, which is typically used in a 
motor vehicle or else in the household. 

I 25 [0014] Further advantageous embodiments and developments 

J HOU02 : 784921. 3 
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of the invention can be taken from the dependant claims, 
the following description and the figures. 



[0015] The invention is explained in more detail below on 
5 the basis of the exemplary embodiments indicated in the 
figures of the drawing, in which: 

Brief Description of the Drawings : 

Figure 1 shows a ring-shaped communication network with 
10 four network subscribers; 

Figure 2 shows the data transmission format used for the 
method according to the invention in a ring- 
shaped communication network; 



15 



20 



25 



Figure 3 schematically shows the data transmission in the 
case of four subscribers by means of a 
communication network with four times the 
sampl ing frequency ; 

Figure 4 schematically shows the data transmission in the 
case of eight network subscribers by means of a 
communication network with four times the 
sampling frequency. 

HOU02: 784921. 3 
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[0016] In all the figures of the drawing, similar or 
functionally similar elements have been provided with the 
same reference numerals. 

5 Detailed Description of the Embodiments : 

[0017] Figure 1 shows a ring-shaped network 1, which in 
the present case is designed as a MOST networ]<:. The 
network 1 comprises four network subscribers 10, 11, 12, 
13, one of the subscribers 10 being designed as a clock 

10 generator. The four subscribers 10, 11, 12, 13 are 
connected to one another in the form of a ring via uni- 
directionally operable data lines 14, 15, 16, 17 in such a 
way that a data stream can take place clockwise from one 
subscriber to the other 10, 11, 12, 13. The physical 

15 direction of the data transmission has been represented in 
figure 1 by arrows on the data lines 14, 15, 16, 17. 

[0018] Figure 2 shows the data transmission format used 
for the method according to the invention in a ring-shaped 
20 communication network corresponding to figure 1. In 
figure 2, a bit group, which is also referred to as a 
frame, is denoted by 2. 

[0019] In the present exemplary embodiment, the bit group 
25 2 comprises 64 bytes, that is to say 512 bits, which is an 
HOU02 :784921.3 
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integral multiple of the lengths of bit groups in known 
transmission formats for synchronous data, so that 
compatibility with these formats is provided on account of 
the simple convertibility. The bit group 2 may, however, 
5 also have any other desired bit size. 

[0020] The bit group 2 contains a preamble 21, which 
contains in particular data enabling a PLL circuit of a 
network subscriber to synchronize to a clock pulse 
10 received. 

[0021] The preamble 21 is adjoined by a data field 22 for 
synchronous data. The data field 22 may be - but does not 
necessarily have to be - subdivided into several bit 

15 subgroups 23 of the same data width, which are in each 
case assigned to a specific subscriber. This assignment 
between the bit subgroups 23 and the respective 
subscribers is typically likewise defined in the preamble 
21. The data field 22 in figure 2 has in the present 

20 exemplary embodiment two bit subgroups 23. At least one 
of the bit subgroups 23 has at the least-significant bit 
position 23a a single bit position that is also referred 
to hereafter as the LSB 23a (Least Significant Bit) , This 
single bit position 23a may, however, also be arranged at 

25 any other desired location of the bit subgroups, for 
HOU02 : 784921. 3 
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example at the most-significant bit position (MSB, Most 
Significant Bit) . 

[0022] The data field 22 for synchronous data is 
5 typically adjoined, but not necessarily, by a further data 
field 24 for asynchronous data. This data field 24 for 
asynchronous data serves the purpose of permitting the 
most flexible data transmission possible between the 
subscribers, in which the data width of the data to be 
10 transmitted has a variable width. The data field 24 is 
adjoined by a check and control field 25, which has, inter 
alia, check and control bits for controlling the data 
transmission . 

15 [0023] The bit group 2 represented in figure 2 has not 
been represented to scale for the sake of a clear 
representation. 

[0 024] To be able to transmit data in a communication 
20 network corresponding to figure 1 between the multiplicity 
of subscribers 10, 11, 12, 13 connected to one another, a 
region within a bit group 2 which is reserved for the 
source data transmitted in a continuous data stream may be 
subdivided into a plurality of bit subgroups 23 of the 
25 same length, it being possible for the source data 
HOU02: 784921. 3 
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attributed to each bit subgroup 23 to be assigned to a 
specific subscriber 10, 11, 12, 13 in accordance with the 
control data. 

5 [0025] The exact method of data transmission according to 
the invention in a communication network having a ring 
configuration is explained in more detail below with 
reference to figures 3 and 4 . For the sake of better 
clarity, the fields 24, 25 arranged after the data field 
10 22 and shown in figure 2 are not represented in figures 3 
and 4 . 

[0026] Figure 3 shows on the basis of eight bit groups 2 
sent one after the other via the communication network 1, 

15 that is to say frame n to frame n+7, the method of data 
transmission according to the invention with four network 
subscribers 10,. 13. For the data transmission method 
represented in figure 3, a communication network 
corresponding to figure 1 is used, that is to say a 

2 0 communication network 1 with four connected subscribers 
10. ,13. The data transmitted by the subscribers 10.. 13 
have a data width of 16 bits. The sampling frequency fl 
of the communication network 1 in the present exemplary 
embodiment is four times as high as the sampling frequency 

25 f2 of the subscribers 10.. 13. Since the sampling 
HOU02 : 784921. 3 
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frequency f2 of the subscribers 10.. 13 is consequently 
approximately one-quarter of the sampling frequency fl of 
the communication network 1, the data of a specific 
subscriber 10 can be transmitted with every fourth bit 
5 group 2. In the interim time, the remaining three 
subscribers 11.. 13 can transmit data on the same position 
of another bit group 2, In this way, a data transmission 
effectively takes place in each of the four successive bit 
groups 2 . 

10 

[0027] However, only fifteen bits can be used here for 
data communication, since the LSB 23a is required for 
identifying a significant subscriber 10. For 
identification, the LSB 23a in the case of this 

15 significant subscriber 10 is set to a high logic level 
"1", while the LSB 23a in the case of the other 
subscribers 11., 13 is set to an opposed, low logic level 
"0". This procedure ensures that the individual 

subscribers 10.. 13 and consequently the corresponding data 

20 can be unequivocally identified on account of the 
unidirectional data transmission of the communication 
network 1 designed in the form of a ring. Although one 
bit is lost here for the data transmission, this is 
acceptable, since a comparatively very much higher 

25 efficiency of data transmission can be ensured by the 
HOU02 : 784921. 3 
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method according to the invention, 

[0028] In addition, in particular in the case of the data 
transmission of digitally sampled audio signals, as 
5 typically takes place in the case of the MOST networks 
mentioned at the beginning, it is possible to dispense 
with a single bit in the data transmission without having 
to accept a significant loss in quality as a result. 

10 [0029] Figure 4 shows a further-developed method of data 
transmission, in which not only the 15 -bit wide data field 
23, which is identified by the LSB 23a, but also a 
separate, second data field 23, which is 16 bits wide, is 
transmitted within a bit group 2 . The corresponding 

15 communication network 1 may in this case be designed for 
up to eight subscribers 10.. 17. For this second data 
field 23, preferably no LSB 23a is required for 
identification, since, when a single subscriber 10 is 
unequivocally identified, as already mentioned above, all 

20 the subscribers 10.. 17 are unequivocally identifiable on 

account of the ring-shaped structure of the communication 

network 1, which is uni -direct ionally operated. In this 

case, subscriber 10 is unequivocally identified by means 

of the LSB 23a, which has been set to "1", The other 

25 subscribers 11.. 17 of the communication network 1 are 
HOU02: 784921. 3 
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consequently likewise uniquely determined, for example 
subscriber 10 together with subscriber 14, subscriber 11 
together with subscriber 15, etc. The subscriber 10.. 17 
receiving data consequently only has to determine the 
5 appearance of the LSB 23a set to "1" for the subscriber 10 
and count the corresponding subsequent bit groups 2 to be 
able to read out the data of the correspondingly desired 
subscriber 10 . . 17 . 

10 [0030] The present invention, therefore, is well adapted 
to carry out the objects and attain both the ends and the 
advantages mentioned, as well as other benefits inherent 
therein. While the present invention has been depicted, 
described, and is defined by reference to particular 

15 embodiments of the invention, such references do not imply 
a limitation on the invention, and no such limitation is 
to be inferred. The invention is capable of considerable 
modification, alternation, alteration, and equivalents in 
form and/or function, as will occur to those of ordinary 

20 skill in the pertinent arts. The depicted and described 
embodiments of the invention are exemplary only, and are 
not exhaustive of the scope of the invention. 
Consequently, the invention is intended to be limited only 
by the spirit and scope of the appended claims, giving 

25 full cognizance to equivalents in all respects. 
HOU02: 784921.3 
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Attorney Docket No. 069286.0102 Patent 
Abstract of the Invention : 

[0031] A method of joint data transmission of digital 
source data and control data is provided between data 
sources and data sinks which are subscribers of a uni- 
directionally operated communication network having a ring 
configuration, in which source data and control data are 
transmitted in a format which prescribes a clocked 
sequence of individual bit groups of the same bit width 
which are transmitted in a continuous data stream, in each 
case specific bit positions predetermined by the format 
are reserved, in which the subscribers sample data in each 
case with a first sampling frequency and the communication 
network samples data with a second sampling frequency, 
which is an integral multiple of the first sampling 
frequency, in which, within each bit group, at least one 
contiguous region with a predetermined number of bit 
positions can be reserved for source data and the 
contiguous region (s) in each case have a beginning and a 
defined length and are in each case assigned to a 
subscriber address, in which at least one contiguous 
region within a bit group is in each case assigned a 
significant bit position, which in the case of one of the 
subscribers is set to a first logic level and in the case 
of all the other subscribers is set to an opposed, second 
logic level. 
HOU02 : 784921, 3 



Element List : 

1 communication network 

10 (first, significant) subscriber, clock generator 

11 •.IS (further) subscribers 
14.. 17 data transmission lines 

2 bit group 

21 preamble 

22 data field (for synchronous data) 

23 bit subgroups 

23a significant bit, LSB 

24 data field (for asynchronous data) 

25 check/control field 
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VERSION WITH MARKING TO SPECIFICATION 
TO SHOW CHANGES MADE 

5 

[Description] METHOD OF DATA TRANSMISSION IN A 
10 COMMUNICATION 

NETWORK WITH A RING CONFIGURATION 

Field of the Invention; 

[Method] The present invention is a method of data 
J 15 transmission in a communication network with a ring 
Q configuration [The] . More specifically, the invention 

relates to a method of joint data transmission of digital 
*T,B source data and control data between data sources and data 

S3 sinks, which are subscribers of a uni -direct ionally 

id 

0 20 operated communication network having a ring 

13 configuration. 

Background of the Invention; 

Methods of this type are used everywhere today where 
25 electronic and electrical devices of various types that 
are intended to exchange information with one another for 
the purpose of data communication are connected to one 
another, in a sometimes complicated way, by means of data 
lines and control lines. For instance, in the audio 

HOU02: 78523 0.1HOU02: [784921>1] 784921>2 
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sector for example, the data communication between data 
sources networked with one another on the one hand - for 
example CD players, radio receivers, cassette recorders, 
microphones - and the data sinks connected to them on the 
5 other hand - for example amplifier-loudspeaker 
combinations - can be controlled by a method described 
above . 

The network subscribers of various types of such a 
10 communication network are connected to one another by data 
lines in such a way that the data stream passes each of 
the subscribers of the communication network one after the 
other. This produces a communication network with a ring 
configuration, with particular advantages in particular 
15 for mobile applications, for example when used in a motor 
vehicle, or when used in the household, for example a 
multimedia network. The data transmission typical for the 
method stated above permits a simple connection of data 
sources and data sinks, which typically send and receive 
20 data continuously. The data transmission usually takes 
place synchronously with respect to a clock-pulse signal, 
since the quality requirements today, for example in the 
automotive sector, can generally only be met with 
acceptable expenditure by synchronous data transmission. 

25 
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In the case of many communication networks, the network 
subscribers have the same sampling frequency and the same 
data width as the communication network. In the case of 
data transmission, a subscriber acting as a data source 
5 provides sampled data and transmits them in the form of a 
bit group to a corresponding data field of the 
communication network. An addressed network subscriber 
can subsequently read out this bit group that has just 
been sent via the communication network. 

10 

However, many communication networks having a ring 
configuration are increasingly expected to meet the 
requirement that their sampling frequency is very much 
greater than the respective sampling frequency of the 

15 network subscribers. Such a communication network is that 
known as the MOST network (Media Oriented Synchronous 
Transceiver Network) , which is used in particular in the 
automotive sector and typically has an integral multiple 
of the sampling frequency of the connected subscribers. 

20 Here, in each case a network subscriber with a low 
sampling frequency transmits data to the MOST network. 
Since the sampling rate of the subscriber is a fraction of 
the sampling rate of the network, after the data 
transmission of a data burst of the sending network 

25 subscriber, the communication network is not fully 
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utilized for the remaining duration of a time interval 
that the sending subscriber requires. During this time, 
however, the communication network is blocked for the 
other network subscribers, as a result of which 
5 utilization capacity of the communication network is given 
away. The utilization of the communication network is in 
this case only at most a corresponding fraction of its 
maximum data transmission capacity. 

10 Stiinmary of the Invention: 

The present invention is therefore based on the object of 
providing a method of joint data transmission of digital 
source data and control data between data sources and data 
sinks that are subscribers of a uni -direct ionally operated 
15 communication network having a ring configuration which 
allows more efficient utilization of the data transmission 
capacity. 



According to this invention, this object is achieved by a 

20 method of data transmission with the features of patent 

claim 1, that is to say by a method of the generic typej_ 

in which source data and control data are 

transmitted in a format which prescribes a clocked 

sequence of individual bit groups of the same bit 

25 width which are transmitted in a continuous data 

HOU02: 785230. 1HOU02: [784921 . 1] 784921 . 2 



bcrl40 

- 5 - 

stream, in each case specific bit positions 
predetermined by the format are reserved [|] 

in which the subscribers sample data in each case 
with a first sampling frequency and the communication 
network samples data with a second sampling 
frequency, which is an integral multiple of the first 
sampling frequency [, 

in which, within each bit group, at least one 
contiguous region with a predetermined number of bit 
positions can be reserved for source data and the 
contiguous region (s) in each case have a beginning 
and a defined length and are in each case assigned to 
a subscriber address [, ] ; and 

in which at least one contiguous region within a 
bit group is in each case assigned a significant bit 
position, which in the case of one of the subscribers 
is set to a first logic level and in the case of all 
the other subscribers is set to an opposed, second 
logic level. 

With the present invention it is possible to bring about a 

higher efficiency in the data transmission by making it 

possible to ensure that theoretically all the subscribers 

connected to the communication network can transmit data 

via the communication network simultaneously. In this 
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case, the communication network can be utilized very 
effectively. 

The present invention is suitable in particular for a 
5 communication network in which the sampling frequency of 
the connected subscribers is synchronized with the 
sampling frequency of the network. It would of course 
also be conceivable for these sampling frequencies not be 
synchronized with one another, but for the second sampling 
p 10 frequency to have any desired phase shift with respect to 
Cg the first sampling frequency. This arbitrary phase shift, 

y which may be, for example, 10% of the period of 

oscillation of the second sampling frequency, ensures 
g greater flexibility in the data transmission. In this 

y 15 case, however, the subscriber receiving the data, for 
^3 example a transceiver, should comprise means for data 

1=^ buffering. 

The description, which follows, of the method according to 
20 the invention was described on the basis of a specially 
designed communication network, to be specific a MOST 
network with four or eight connected subscribers, which in 
each case have a sampling frequency four times lower than 
the sampling frequency of the communication network, 

2 5 Advantageously, any desired number of the subscribers 
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mentioned above may also be connected to the communication 
network. In addition, the sampling frequency of the 
communication network may advantageously also have any 
desired multiple of the sampling frequency of the 
5 connected subscribers. 

In an advantageous embodiment, a significant bit is 
provided, defining a significant subscriber of the 
communication network, whereby all the other subscribers 
f-j 10 are likewise uniquely determined on account of the ring- 
ffl like configuration of the communication network. This 

|T| significant bit is formed in the present exemplary 

L embodiment as an LSB-Bit, but may also be formed as any 

other desired bit position. 

^15 The communication network is suitable particularly 

advantageously for the data transmission of audio signals, 
since in particular the efficient utilization of the 
communication network is to be preferred at the expense of 
20 a single bit position. The loss of this single bit 
position can be tolerated in particular in the case of 
audio signals, since here there is only a slight loss in 
the quality of the data read out. 

25 The method according to the invention is suitable 
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particularly advantageously in a communication network 
designed as a MOST network, which is typically used in a 
motor vehicle or else in the household. 



5 Further advantageous embodiments and developments of the 

invention can be taken from the dependant claims, the 
following description and the figures. 

The invention is explained in more detail below on the 

10 basis of the exemplary embodiments indicated in the 
figures of the drawing, in which: 

Brief Description, of the Drawings; 

15 Figure 1 shows a ring-shaped communication network with 
four network subscribers; 

Figure 2 shows the data transmission format used for the 
method according to the invention in a ring- 
20 shaped communication networks- 

Figure 3 schematically shows the data transmission in the 
case of four subscribers by means of a 
communication network with four times the 

25 sampling frequency; 
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Figure 4 schematically shows the data transmission in the 
case of eight network subscribers by means of a 
communication network with four times the 
5 sampling frequency. 



In all the figures of the drawing, similar or functionally 
similar elements have been provided with the same 
reference numerals. 

fl 10 

m Detailed Description of the Embodiments; 

|y Figure 1 shows a ring-shaped network 1, which in the 

present case is designed as a MOST network. The network 1 

^ comprises four network subscribers 10, 11, 12, 13, one of 

15 the subscribers 10 being designed as a clock generator. 

'^3 The four subscribers 10, 11, 12, 13 are connected to one 

H another in the form of a ring via uni -direct ionally 

operable data lines 14, 15, 16, 17 in such a way that a 
data stream can take place clockwise from one subscriber 
20 to the other 10, 11, 12, 13. The physical direction of 
the data transmission has been represented in figure 1 by 
arrows on the data lines 14, 15, 16, 17. 



25 



Figure 2 shows the data transmission format used for the 

method according to the invention in a ring-shaped 
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communication network corresponding to figure 1. In 
figure 2, a bit group, which is also referred to as a 
frame, is denoted by 2. 



5 In the present exemplary embodiment, the bit group 2 
comprises 64 bytes, that is to say 512 bits, which is an 
integral multiple of the lengths of bit groups in known 
transmission formats for synchronous data, so that 
compatibility with these formats is provided on account of 
10 the simple convertibility. The bit group 2 may, however, 
also have any other desired bit size. 

The bit group 2 contains a preamble 21, which contains in 
particular data enabling a PLL circuit of a network 
15 subscriber to synchronize to a clock pulse received. 

The preamble 21 is adjoined by a data field 22 for 
synchronous data. The data field 22 may be - but does not 
necessarily have to be - subdivided into several bit 

20 subgroups 23 of the same data width, which are in each 
case assigned to a specific subscriber. This assignment 
between the bit subgroups 23 and the respective 
subscribers is typically likewise defined in the preamble 
21. The data field 22 in figure 2 has in the present 

25 exemplary embodiment two bit subgroups 23* At least one 
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of the bit subgroups 23 has at the least-significant bit 
position 23a a single bit position that is also referred 
to hereafter as the LSB 23a (Least Significant Bit) . This 
single bit position 23a may, however, also be arranged at 
5 any other desired location of the bit subgroups, for 
example at the most-significant bit position (MSB, Most 
Significant Bit) . 



The data field 22 for synchronous data is typically 
10 adjoined, but not necessarily, by a further data field 24 
for asynchronous data. This data field 24 for 

asynchronous data serves the purpose of permitting the 
most flexible data transmission possible between the 
subscribers, in which the data width of the data to be 
y 15 transmitted has a variable width. The data field 24 is 
kn adjoined by a check and control field 25, which has, inter 

|;..^. alia, check and control bits for controlling the data 

transmission. 



I arc 



20 The bit group 2 represented in figure 2 has not been 
represented to scale for the sake of a clear 
representation . 



25 



To be able to transmit data in a communication network 
corresponding to figure 1 between the multiplicity of 
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subscribers 10, 11, 12, 13 connected to one another, a 
region within a bit group 2 which is reserved for the 
source data transmitted in a continuous data stream may be 
subdivided into a plurality of bit subgroups 23 of the 
5 same length, it being possible for the source data 
attributed to each bit subgroup 23 to be assigned to a 
specific subscriber 10, 11, 12, 13 in accordance with the 
control data. 

10 The exact method of data transmission according to the 
invention in a communication network having a ring 
configuration is explained in more detail below with 
reference to figures 3 and 4. For the sake of better 
clarity, the fields 24, 25 arranged after the data field 

15 22 and shown in figure 2 are not represented in figures 3 
and 4. 

Figure 3 shows on the basis of eight bit groups 2 sent one 
after the other via the communication network 1, that is 

20 to say frame n to frame n+7, the method of data 
transmission according to the invention with four network 
subscribers 10.. 13, For the data transmission method 
represented in figure 3, a communication network 
corresponding to figure 1 is used, that is to say a 

25 communication network 1 with four connected subscribers 
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10.. 13. The data transmitted by the subscribers 10., 13 
have a data width of 16 bits. The sampling frequency fl 
of the communication network 1 in the present exemplary 
embodiment is four times as high as the sampling frequency 
5 f2 of the subscribers 10.. 13. Since the sampling 
frequency f2 of the subscribers 10.. 13 is consequently 
approximately one-quarter of the sampling frequency fl of 
the communication network 1, the data of a specific 
subscriber 10 can be transmitted with every fourth bit 
10 group 2. In the interim time, the remaining three 
subscribers 11.. 13 can transmit data on the same position 
of another bit group 2 , In this way, a data transmission 
effectively takes place in each of the four successive bit 
groups 2 . 

15 

However, only fifteen bits can be used here for data 

communication, since the LSB 23a is required for 

identifying a significant subscriber 10. For 

identification, the LSB 23a in the case of this 

20 significant subscriber 10 is set to a high logic level 

"1", while the LSB 23a in the case of the other 

subscribers 11.. 13 is set to an opposed, low logic level 

"0". This procedure ensures that the individual 

subscribers 10.. 13 and consequently the corresponding data 

25 can be unequivocally identified on account of the 
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unidirectional data transmission of the communication 
network 1 designed in the form of a ring. Although one 
bit is lost here for the data transmission, this is 
acceptable, since a comparatively very much higher 
5 efficiency of data transmission can be ensured by the 
method according to the invention. 

In addition, in particular in the case of the data 
transmission of digitally sampled audio signals, as 
10 typically takes place in the case of the MOST networks 
mentioned at the beginning, it is possible to dispense 
with a single bit in the data transmission without having 
to accept a significant loss in quality as a result. 

15 Figure 4 shows a further-developed method of data 
transmission, in which not only the 15-bit wide data field 
23, which is identified by the LSB 23a, but also a 
separate, second data field 23, which is 16 bits wide, is 
transmitted within a bit group 2 . The corresponding 

20 communication network 1 may in this case be designed for 
up to eight subscribers 10.* 17. For this second data 
field 23, preferably no LSB 23a is required for 
identification, since, when a single subscriber 10 is 
unequivocally identified, as already mentioned above, all 

25 the subscribers 10.. 17 are unequivocally identifiable on 
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account of the ring-shaped structure of the communication 
network 1, which is uni-directionally operated. In this 
case, subscriber 10 is unequivocally identified by means 
of the LSB 23a, which has been set to "1". The other 
5 subscribers 11.. 17 of the communication network 1 are 
consequently likewise uniquely determined, for example 
subscriber 10 together with subscriber 14, subscriber 11 
together with subscriber 15, etc. The subscriber 10.. 17 
receiving data consequently only has to determine the 
10 appearance of the LSB 23a set to "1" for the subscriber 10 
S and count the corresponding subsequent bit groups 2 to be 

H able to read out the data of the correspondingly desired 

f? subscriber 10 . . 17 . 

The present invention^ therefore, is well adapted to carry 
15 out the objects and attain both the ends and the 
W advantages mentioned, as well as other benefits inherent 

M therein. While the present invention has been depicted, 

described, and is defined by reference to particular 
embodiirients of the invention, such references do not imply 
2 0 a limitation on the invention, and no such limitation is 
to be inferred. The invention is capable of considerable 
modification, alternation, alteration, and equivalents in 
form and/or function, as will occur to those of ordinary 
skill in the pertinent arts> The depicted and described 
25 embodiments of the invention are exemplary only, and are 
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not exhaustive of the scope of the invention « 
Consequently^ the invention is intended to be limited only 
by the spirit and scope of the appended claims / giving 
full cognizance to equivalents in all respects. 
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Claims ; 

What is claimed is: 



[Patent claims] 

5 

[1. Method of joint data transmission of digital source 
data and control data between data sources and data 
sinks that are subscribers (10, 11/ 12, 13) of a uni- 
directional ly operated communication network (1) 

10 having a ring configuration,] 

[ in which source data and control data are 

transmitted in a format which prescribes a clocked 
sequence of individual bit groups (2) of the same bit 
width which are transmitted in a continuous data 

15 stream, in each case specific bit positions 

predetermined by the format are reserved, ] 
[ in which the subscribers (10, 11, 12, 13) sample 

data in each case with a first sampling frequency and 
the communication network samples data with a second 

2 0 sampling frequency, which is an integral multiple of 

the first sampling frequency, ] 
[ in which, within each bit group (2) , at least one 

contiguous region (23) with a predetermined number of 
bit positions can be reserved for source data and the 

25 contiguous region (s) are in each case assigned to a 

subscriber address,] 
[ in which at least one contiguous region (23) 

within a bit group (2) is in each case assigned a 
significant bit position (23a) , which in the case of 

30 one of the subscribers (10, 11, 12, 13) is set to a 

first logic level ("1") and in the case of all the 
other subscribers is set to an opposed, second logic 
level ("0") . ] 
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[2. Method according to claim 1, characterized in that the 
first sampling frequency and the second sampling 
frequency are synchronized to a clock-pulse signal*] 

[3. Method according to one of the preceding claims, 
characterized in that, for at least one subscriber 
(10, 11/ 12, 13), the second sampling frequency has 
any desired phase shift with respect to the first 
sampling frequency.] 

[4. Method according to one of the preceding claims, 
characterized in that the multiple of the first 
sampling frequency corresponds exactly to the niamber 
of subscribers (10, 11, 12, 13) of the coittmunication 
network (1) . ] 

[5, Method according to one of claims 1 to 4, 
characterized in that the number of subscribers (10, 
11, 12, 13) of the communication network (1) is an 
integral multiple of the multiple of the first 
sampling frequency.] 

[6. Method according to one of the preceding claims, 
characterized in that the significant bit position 
within the contiguous region is the least-significant 
bit position (LSB) for source data.] 



[7. Method according to one of the preceding claims, 
characterized in that at least some of the subscribers 
(10, 11, 12, 13) of the communication network (1) are 
designed as microphone units, the corresponding analog 
audio signals being sampled from the assigned 
microphone units and fed to the communication network 
(1) in the form of digital signals.] 
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[8. Use of a method according to one of the preceding 
claims, characterized in that the communication 
network (1) is designed as a MOST network for use in a 
motor vehicle and/or in the household.] 
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[bcrl40] Attorney Docket No, 069286 > 0102 
Patent 

Abstract of the Invention; 

[Method of data transmission in a communication network 
with a ring configuration] 

[The invention relates to a] A method of joint data 
transmission of digital source data and control data is 
provided between data sources and data sinks which are 
subscribers of a uni-directionally operated communication 
network having a ring configuration, in which source data 
and control data are transmitted in a format which 
prescribes a clocked sequence of individual bit groups of 
the same bit width which are transmitted in a continuous 
data stream, in each case specific bit positions 
predetermined by the format are reserved, in which the 
subscribers sample data in each case with a first sampling 
frequency and the communication network samples data with 
a second sampling frequency, which is an integral multiple 
of the first sampling frequency, in which, within each bit 
group, at least one contiguous region with a predetermined 
number of bit positions can be reserved for source data 
and the contiguous region (s) in each case have a beginning 
and a defined length and are in each case assigned to a 
subscriber address, in which at least one contiguous 
region within a bit group is in each case assigned a 
significant bit position, which in the case of one of the 
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subscribers is set to a first logic level and in the case 
of all the other subscribers is set to an opposed, second 
logic level . 

[Figure 4] 

Element List [ of designations] j_ 

1 communication network 

10 (first, significant) subscriber, clock generator 

11.. 13 (further) subscribers 
14,. 17 data transmission lines 

2 bit group 

21 preamble 

22 data field (for synchronous data) 



23 



bit subgroups 



23a 



significant bit, LSB 



24 



data field (for asynchronous data) 



25 



check/control 



field 
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